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manifestations by the use of insulin, unless raw pancreas was also
provided. This was interpreted to mean that the external digestive
secretions of the pancreas were essential in the alimentary tract for
the survival of such animals. Hershey and Soskin found that de-
pancreatized dogs could survive for a very long time, presumably
indefinitely, on lean beef muscle, cane sugar, and insulin, withouj,,
pancreatic enzymes being given by mouth, provided they were given
frequent doses of egg yolk "lecithin." Lecithin is put into quotation
marks because the preparations used were never pure chemical
entities, but crude material containing various impurities. Without
"lecithin" the animals fail because of impairment of liver function
characterized by fatty changes in the liver. When depancreatized dogs
develop the characteristic syndrome, the addition of "lecithin"
promptly alleviates the signs and symptoms of this condition. De-
pancreatized animals fed beef muscle and sucrose, with insulin,
accumulate much fat in their livers. The administration of lecithin
to these animals greatly increases their excretion of sugar in the
urine.

Best and Huntsman ('32) studied the components of the lecithin
preparation in order to identify the substance to which this material
owed its remarkable effect. Oleic acid, glycerophosphate, and amino-
ethyl alcohol, proved ineffective, but choline,
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possessed the same protective action as raw pancreas or lecithin in
improving the well-being of the animals, and in preventing the liver
damage associated with the accumulation of fat.
That one function of the liver is desaturation of fatty acids is
clearly shown by experiments of Best, Hershey and Huntsman ('32)
who fed rats their stock diet with added fat equivalent to 40 per cent
of the food. The average fatty acid content of the livers in a group of
10 animals after 22 days on the diet was 18.3 per cent. The livers of a
group of rats similarly fed, but with the provision of lecithin contained
4.5 per cent. The iodine number of the food fat was approximately 40.
In rats not receiving lecithin the iodine number of the, fatty acids of
the livers was approximately 100, whereas that of the fatty acids of
livers from a comparable group receiving lecithin was approximately
132. The minimum effective dose of choline is less than 3 rng. per
rat per day but the amount necessary to maintain livers at their
normal lipid content was 190 rng. per day. Choline not only prevents
accumulation of fats in the liver but of cholesterol esters as well. The
effect on the latter was less than on fats, being only about 60 per cent,